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Semiology, proteomics, and the early detection of symptomatic cancer
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Abstract

“Diagnostic delay,” the duration of symptoms or the symptom to diagnosis interval (SDI), are highly complex variables that reflect the
behavior of the patient and the attending physician, tumor biology and host–tumor interactions, the functioning of the health care system,
and sociocultural norms. In addition to tumor stage, other variables mediate the relationship between duration of symptoms and survival;
clinical and epidemiologic procedures to measure them must be improved. Largely at odds with clinical and common wisdom, decades
of research have shown that often SDI is not associated with tumor stage and/or with survival from cancer. It would be relevant to increase
evidence in support of the notion that, for each type of tumor, there is a positive relationship between the length of the presymptomatic
and the symptomatic phases. SDI could then be used to classify tumors according to their likelihood of being detected early when
still asymptomatic. Also, tumors could be classified according to the ratio of the median SDI to the median survival (SDI to survival ratio,
SSR), which may estimate the relative likelihood for clinical lead-time bias. If adhering to rigorous methodologic standards, proteomic
analyses of early-stage cancers might provide new insights into changes that occur in early phases of tumorigenesis. More real examples are
needed of uses of pathologic and genomic data to study mechanisms through which SDI influences—or fails to influence—prognosis.
The degree of correlation between proteomic patterns and classic semiology constitutes an area of interest in itself; their respective
correlations with cancer prognosis should be assessed in properly designed epidemiologic studies. � 2003 Elsevier Inc. All rights reserved.
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1. Introduction

The main results of the study on “diagnostic delay” in
378 patients with lung cancer that is publish in this issue
[1] can be summarized as follows: “diagnostic delay” was
not associated with tumor stage at diagnosis and, while stage
did influence survival, “delay” did not.

“Diagnostic delay,” the duration of symptoms or the
symptom to diagnosis interval (SDI), have been empirically
studied in oncology and cancer epidemiology at least since
the early years of the 20th century (references can be found in
earlier work of us [2–7]). Subsequently, fairly sophisticated
studies have been conducted, including prototypic Feinstein
research at his best [8–17]. Today, problems surrounding a
late diagnosis of cancer remain important from all perspec-
tives: clinical, public health, and the social perspective at
large. Yet, it is unclear whether research in this area has
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reached the top of the mountain or just a plateau: is concep-
tual, methodologic, and practical progress possible? Will it
still be feasible to unveil new paths of knowledge and
action?

It is conventional wisdom that the earlier cancer patients
are diagnosed and treated, the better their survival. This is
often true for certain tumors, such as uterine, cervix, and
breast cancer; in them, SDI is often inversely associated with
survival, SDI is positively associated with tumor stage at
diagnosis, and stage is the main factor mediating the effect of
SDI upon survival. In some studies SDI has been found to
retain some additional influence upon survival, beyond that
exerted through stage; however, further evidence is still
needed to clarify two aspects of this association: first,
whether part of it may be due to errors of measurement; and
second, more importantly, the possible mechanisms of influ-
ence other than those directly associated with stage [2–7].

For other cancers (lung, pancreas) the effect upon progno-
sis of early clinical detection has often been found to be
weak or null, although results depend on the clinical and
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sociocultural context, as well as on whether the study out-
come is tumor stage at diagnosis or survival itself [5,7].

Still for some other tumors (e.g., gastrointestinal), coun-
terintuitive results are common: patients with a longer dura-
tion of symptoms have been seen to have higher survival
rates, while symptom duration was unrelated to survival in
other studies. In digestive cancers, SDI does not seem to help
to estimate prognosis beyond the contribution of classical
clinical variables such as patient’s age, tumor site, and partic-
ularly, tumor stage at diagnosis [2–4].

Many health care systems face significant pressures to
improve the quality of cancer care, and specifically to de-
crease diagnostic and treatment waiting lists [3,18,19]. Al-
though from an individual perspective it is almost always
desirable to lessen therapeutic delays, immediate access to
diagnosis and treatment for everyone in whom cancer is
suspected and confirmed is often an unrealistic target in wide
populations. It may therefore be useful to determine which
factors are most closely associated with SDI, the relationship
that this interval bears with tumor stage at diagnosis, and
which interval values most strongly influence survival. Per-
haps if a specific duration of symptoms had more of an
influence, the public could be encouraged to present before
a given time, and health care efforts could be concentrated
on those critical periods; or perhaps time standards could be
proposed. Alternatively, if the duration of symptoms has
little prognostic impact, we may continue to rely on classic
prognostic indicators, and efforts could concentrate on
generalizing a timely access to treatments of the highest
quality [2,3].

Thus, largely at odds with clinical and common wisdom,
for decades a common finding has been that SDI was not
associated with tumor stage and/or with survival from cancer.
To what extent can such findings be due to weaknesses in
the methodology of studies? What are the most important
methodologic challenges in studying the relation between
SDI and the ensuing clinical course? Can we envisage new
study designs and measurement options? What are the most
important pitfalls, and how can these be avoided or handled?

Prominent among the strengths of the study [1] stands,
in our view, a wise, robust, and straightforward statistical
analysis, as well as a balanced and succinct presentation of
results (e.g., the stratification by stage summarized in Table
2). The specification of variables, the choice of statistical
tests, and the overall presentation of results is rather fine,
with simple and balanced tables and figures. One methodo-
logic limitation might lie in the measurement of the date of
the first symptom attributable to the cancer—a pervasive
problem in this area of research. A large number of studies on
SDI have been based on medical records. But it seems as
if in daily cancer clinical care the collection of dates of
symptom onset needs only to be approximate, while patho-
logic and staging information are more relevant for decision
making at the time of diagnosis [20]. Thus, the accuracy of
data on such dates is limited in clinical records [21]. Other
studies on SDI have used ad hoc questionnaires and stan-
dardized interviews; however, there may be ample room
to develop better instruments to measure the cluster of initial
symptoms, their dates, severity, and related characteristics.
These efforts could benefit from theoretic, methodologic,
and technical developments made during the last decades
in the clinical social sciences [3–7]. They could also use
advances made in outcomes research [22].

Medical records can still be useful to extract information
on other variables, such as pathologic (“anatomopatho-
logic”) diagnoses, route of hospital admission (e.g., urgent
or elective) or the clinical status of the patient (at admission,
at the time of interview). Records may also be used to
gather information on surgical procedures, characteristics of
attending surgeon or physician, and early outcomes (e.g.,
intraoperatory mortality, complications within the first 48–
72 hours after surgery). Cases with an abrupt presentation
(e.g., an intestinal occlusion) may have a short SDI and a
short survival. They may be cared for by the more experi-
enced physicians [3].

The identification and selection of patients is also a deli-
cate task in this research area as in so many others. It is
seldom possible to detect, include, interview, and follow up
all patients newly diagnosed with cancer in a well-defined
geographic or clinical setting because, often, at least some
will be too ill to participate, or will decline to do so.

2. Tumor stage, the core mediating factor
of the effect of SDI upon survival

Tumor stage at diagnosis is a fundamental variable in
studies on SDI. It is also an excellent example of the need
to use highly accurate clinical information: factors as the
patient’s age, education, or type of insurance may affect both
the accuracy of staging and survival itself. Thus, attention
should be devoted to the possibility that differential misclas-
sification of stage may bias results—another topic dear to
clinical epidemiologists [8–16,23–25]. Tumor stage at diag-
nosis is often the main intervening variable: most of the effect
of SDI upon survival—if not all—is mediated or channeled
through stage. It is thus important not to overadjust by stage;
rather, stratification by stage may be warranted to clarify
the effect—or lack thereof—of SDI upon survival. It also
remains important to identify biologic, clinical, sociocultu-
ral, and health care-related predictors of stage, and to com-
pare their relative influence with that of SDI.

3. Any relations between the asymptomatic
and the symptomatic phases?

Results of the study that we comment on [1] contribute
to the debate on the promises and limitations of early clinical
detection of symptomatic cancer. Are they also relevant
beyond that? For instance, does the study bear upon cur-
rent debates on screening of asymptomatic populations? In
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the methodologic arena, can SDI and active screening be
related and weighed? Conceptually, the initial, broad answer
is “yes” to both questions. However, empirical, direct com-
parisons of the range of clinical impacts that asymptomatic
and symptomatic detection may have are scant. A main
conceptual similarity is that the two sorts of studies address
a coin with two sides: early/late detection of disease. A
main difference is—by definition—that screening can count
on, take advantage of and, hence assess, the impact of the
presymptomatic phase, while SDI encompasses a later
phase—that which starts once symptoms emerge.

In cancer, the length of the symptomatic phase is
commonly thought to be shorter than the length of the pre-
symptomatic phase. It is a challenge to test whether this
assumption holds for all types of cancer and for all cases
within a given morphology or site. Undeniably, some
tumors are more aggressive and hostile, while others are
more indolent. However, there seems to be little empirical
evidence on the following question: within a given type of
tumor, is there a direct, positive relationship between the
clinical aggressiveness of the presymptomatic and the symp-
tomatic phases? Common clinical sense would suggest that
yes, there is—that is, that a short, clinically aggressive SDI
will often have been preceded by a short presymptomatic
phase. If this notion could be well characterized in large
numbers of patients and in different settings, for a variety
of tumors types, then SDI could be used to classify tumors
according to their likelihood of being detected early—either
when still asymptomatic, when already symptomatic, or in
both instances. We know of no such classification based
on the type of evidence that we mentioned. Nevertheless,
the ratio of the median SDI to the median survival (SDI to
survival ratio, SSR) has been proposed as an estimate of the
relative likelihood for clinical lead-time bias [6,26]. SSR
may be expected to be highest, for instance, for lung and
pancreatic cancers, two sites with poor prognosis, and lowest
for breast and urinary bladder cancer, two sites with more
favorable course [6]. A low SSR reflects that an SDI of a
given magnitude represents a lower fraction of the time from
first symptom to death or to censoring in breast and bladder
cancers than in lung and pancreas cancers. Thus, the opportu-
nity for a decrease in SDI to appear spuriously associated
to increased survival would be lower in the former two
sites than in the latter two. This sort of conceptual and
methodologic developments could help clarify links between
SDI and active screening.

Molecular pathologic information (such as DNA content
or oncogene expression) can help explain biologic aggres-
siveness of a tumor. Hence, theoretically, pathologic infor-
mation might be used to assess the apparent paradox—quite
frequent—that patients with shorter SDI have a shorter sur-
vival. However, molecular correlates of SDI are scant; it is
unknown whether this reflects a lesser role of biologic vari-
ables vis-à-vis health care-related and social factors. It
would, hence, be interesting to have more real examples of
application of pathologic and genetic data to research on
the mechanisms through which SDI influences—or fails to
influence—prognosis.

4. The classic diagnostic role of semiology vs.
the potential role of proteomics

When we look at relatively large groups of patients with
cancer it is easy to realize how often “cancer symptoms”
are unspecific; and when the same signs and symptoms are
quantitatively studied in cohorts of patients attending primary
care centers it is even clearer that such symptoms have a
low positive predictive value for cancer [18,27–29]. Further-
more, assessing symptom onset is difficult, time consuming,
and not highly valued in these technology-leaning times
[17,30].

Is semiology losing the battle again, this time against
proteomics? A rather convoluted history of half-fulfilled
promises shows the paucity of clinically meaningful proce-
dures to detect biologic onset of cancer [31–36]. Again,
we need to think—beyond individual anecdotes—of the
impact of technology upon the clinical course in minimally
significant numbers of patients. Nonetheless, the new wave
of genomic and proteomic analyses of early-stage cancers
might provide new insights into changes that occur in early
phases of tumorigenesis; it is already offering new candidate
biomarkers for early-stage disease [37–39]. Studies that pro-
file proteomic patterns in body fluids should adhere to the
methodologic standards that are usual in clinical epidemiol-
ogy but less widely applied in basic science [40–42]. Rigor-
ous pathophysiologic and clinical thinking should guide
studies that pretend to correlate molecular abnormalities,
symptoms, diagnostic performance, and clinical course—
as exemplarily illustrated by auxometric measures of tumor
growth and other works of Alvan Feinstein [8–17,43].
Whether the degree of correlation between proteomic pat-
terns and classic semiology will be strong or weak remains to
be seen (“weak” is our informed guess). Such analysis is of
interest in itself. The respective relations of proteomic and
semiologic patterns with cancer prognosis should be as-
sessed in properly designed clinicoepidemiologic studies.

5. Conclusions

SDI is a highly complex variable that reflects the behavior
of the patient and the attending physician, tumor biology
and host–tumor interactions, the functioning of the health
care system, and sociocultural norms. It is, hence, plausible
that the group of patients with a short SDI is comprised of
a mixture of patients with more aggressive tumors and
of patients with less biologically active tumors, but who
seek and get care sooner. Conversely, patients whose disease
takes longer to diagnose may include patients with relatively
slow-growing tumors and patients with more aggressive dis-
ease but a slower access to diagnosis. The number of health
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system-related and sociocultural variables mediating the re-
lationship between symptoms and survival is bound to
be high, and the procedures to measure them with clinical
and epidemiologic tools must be improved.

The results of the study by Pita et al. [1] do not imply
that we should not attempt to diagnose lung cancer as
swiftly as possible. Even if there is no net population effect
of SDI on survival, individual gains are likely in reducing
complications and increasing quality of life. Although the
population impact of decreasing SDI in lung cancer may
turn out to be small, the health system appears to have—as
a sort of cultural or social contract—an obligation to detect,
diagnose, and treat symptomatic individuals promptly. The
fulfillment of such obligation has traditionally relied on
careful assessment of symptoms; it has had precedence over
the organization of (population-based) screening programs,
as well as over the responsibility to adopt the newest diag-
nostic technology—at present, genomics and proteomics.
Policy makers must hence keep in mind that attention to
symptoms and signs remains crucial to properly care for
symptomatic individuals who seek—and have the right to
get—a diagnosis, no matter how much technology evolves.
The study [1] must not be regarded as favoring diagnostic
and treatment nihilism, nor “genomic optimism,” “proteomic
naïveté,” or any other variety of wishful thinking. Rather,
these [1] and many other results [44–51] are a compelling
reminder that achieving further progress in the early clinical
detection and efficient treatment of lung cancer will remain
a huge challenge in the years to come.
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